Investigating the use of deformable algorithms to register and accumulate dose to the spinal cord for head-and-neck radiotherapy patients Introduction/Impact: This study investigates the accuracy of deformable registration tools to deform the spinal cord in mega-voltage cone-beam CT (MVCBCT) and kilo-voltage CT (kVCT) images of head-andneck radiotherapy patients and the resulting accuracy on the accumulated dose. Calculating the true cumulative spinal cord dose would enhance our ability to deliver radiation therapy with high accuracy. Methods: The spinal canal was contoured in MVCBCT images acquired during treatment and kVCT images acquired for planning. CBCT images were rigidly registered to the reference kVCT image by aligning the C1-C2 vertebrae, after which a commercial deformable registration algorithm using a Bspline method was applied to deform the kVCT to the CBCT. The Dice similarity index (DSI) was calculated between rigidly registered structures drawn on each set of images (DSI1) and compared to the DSI calculated between the structures drawn on the CBCT to the structures deformed from the kVCT to the CBCT (DSI2). The difference between DSI2 and DSI1 was calculated to measure the deformation algorithm's ability to match the change in neck flexion. The resulting accuracy of the accumulated dose to the spinal cord using these deformable algorithms is currently under investigation. Results:

